Abstract. High resolution optogalvanic spectrum of the (11, 7) band in the first positive system of nitrogen molecule has been recorded from 17179 to 17376 cm-t. Assignment of 432 rotational lines belonging to the 27 branches of this band has been carried out.
Introduction
Optogalvanic spectroscopy (OGS) using tunable lasers has proven to be a highly useful and sensitive method for detecting transitions of excited states of atoms and molecules [1, 2] . In OGS, when the incident laser radiation is resonant with a transition of some species present in the gaseous discharge, a change in impedance of the plasma can occur. This change in impedance of the discharge is monitored as a function of the irradiating laser wavelength. Such laser-induced impedance changes manifest as current changes and can be detected as a signal voltage across a suitable ballast resistance connected in series with the discharge cell.
First positive system (Bal"Io-A3~ +) of nitrogen molecule is the most prominent band system and has been the subject of many detailed investigations [3, 4] . OGS has been successfully applied to investigate transitions of N2 with low as well as high resolution techniques. OG spectrum of the first positive system of nitrogen molecule in the wavelength region of 560-600 nm under low resolution has been studied by many researchers [2, 5] . Certain results of the investigations on rotational structure of various band systems of N2 by using this technique have also been reported [6] [7] [8] . This paper reports the recording of well resolved rotational lines in the 17179-17376cm-t region of the (11, 7) band of the B31-Ig-A 3y-+ system using high resolution optogalvanic spectroscopy.
Experimental
The experimental set up employed to record Doppler-limited high resolution OG spectrum is reported earlier [6] . In brief, a positive column N2 discharge was maintained at a current of 2-8( + 0.1)mA and a pressure of 0"8 mbar. Modulated beam from a frequency stabilized single mode ring dye laser (Spectra Physic 380D), at about 225(+ 15)mW power, was axially passed through the cell without allowing to High resolution OG spectrum of some main and satellite lines.
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17299.75ern -v 17300.750m "~ fall on the electrodes. The laser was scanned in steps of 30 GHz, and the OG signal generated was detected using a lock-in amplifier which is interfaced with a computer for data acquisition. Figure 1 shows such a spectrum obtained in a single scan. Effect of variation in intensity of the dye laser on scanning was eliminated by normalizing the OG signal intensity with the photo diode output of the dye laser. The wavelength was measured using a commercial wave meter and the frequency of the measured lines is accurate to + 0-06 cm-1
Analysis of the OG spectrum
The digitized 0(3 spectrum, which is obtained by joining a number of 30 GHz spectra, and the Fortrat parabola of all branches are shown in figure 2. The first positive system of nitrogen molecule, which corresponds to the transition B3FI.-A3y~, consists of three subsystems namely 31"lo(Ft)-A32:, +, 3III(F2)--A3Y.+, and JII2(F3)-A 3 y+. These transitions are composed of 27 branches with three main and six satellite branches in each of the subsystems. Details of the energy level diagram and the rotational analysis are discussed in literature ['9"1. About 648 rotational lines have been observed and 432 of these have been identified as members of the (11, 7) band belonging to all of the 27 branches of the B3Ne-A 3y.+ system. These are listed in table 1. A few transitions belonging to the (12, 8) band are also observed in this region. The correctness of the J number assignment of rotational line is tested by a number of standard combination relations [9"1.
In conclusion, optogalvanic spectrum of (11, 7) band of the B3IIe-A 3y.+ system of N 2 is recorded and J values of rotational lines were assigned in the spectral region from 17179 to 17376cm -1.
